Glucocorticoid-regulated trafficking of mouse mammary tumor virus proteins in permeabilized hepatoma cells. Requirements of intracellular membrane transport for maturation of the cytoplasmic phosphorylated polyprotein.
Glucocorticoids coincidentally regulate the localization of mouse mammary tumor virus (MMTV) glycoproteins and maturation of viral phosphoproteins in viral infected rat hepatoma cells. To test for a functional interaction between MMTV transmembrane glycoproteins and cytoplasmic phosphoproteins, the bacterial cytolysin streptolysin-O was utilized to selectively permeabilize the plasma membrane and reconstitute exocytic trafficking. Streptolysin-O-permeabilized M1.54 cells pretreated with glucocorticoids retained the capability for proteolytic processing, cell surface delivery, and externalization of MMTV glycoproteins as determined by immunoprecipitation and immunofluorescence microscopy. The efficient maturation of MMTV phosphoproteins indicated that these viral proteins are properly transported near or to the plasma membrane in permeabilized cells. These maturation events in semi-intact cells were dependent on the addition of cell cytosol and were specifically inhibited by the membrane impermeant GTP analog guanosine 5'3-O-(thio)triphosphate, an agent known to impede vesicular transport of membrane proteins, but which has not previously been shown to alter cytoplasmic protein maturation or transport. The addition of anti-MMTV antibodies directed against the cytoplasmic domain of the glycoprotein precursor to transport competent semi-intact M1.54 cells resulted in the dramatic inhibition of both MMTV glycoprotein and phosphoprotein maturation. These results were not obtained using either preimmune sera or antiserum specific for the luminal portion of the glycoprotein precursor. Our findings suggest that the functional interaction of cytosolic MMTV phosphoproteins with the cytoplasmic domain of the viral membrane glycoprotein is required for the efficient transport and processing of each class of proteins in glucocorticoid-treated cells and provides the first evidence for the involvement of vesicular transport in the delivery and maturation of cytoplasmic viral proteins at the plasma membrane or the pericellular region.